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(54) Abstract Title 

Displaying telephone numbers and time elapsed since unanswered calls 

(57) In a terminal incoming display device and method of a personal handy phone system, a controller 
detects A1 whether there was any incoming signal in the absence of the subscriber. When there was an 
incoming signal, the controller determines A2 whether a display of a telephone number of the incoming signal 
is possible. If display is possible, the telephone number of the incoming signal is stored A3 in a memory. Next 
the controller starts A4 a timer and the controller then continues to wait for further incoming signals. When 
required, the telephone number of the incoming signal may be read out from the memory and displayed on a 
display device together with the time currently counted by the timer. Thereby the user knows at what time or 
how much time earlier the incoming call was received. 
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TERMINAL INCOMING INDICATOR OF 
PERSONAL HANDY PHONE SYSTEM AND 
INDICATION METHOD THEREOF 

BACKGROUND OF THE INVENTION 
The present invention relates to a terminal incoming indicator of a 
personal handy phone system (PHS) and an indication method thereof, which 
indicate a telephone nimiber of incoming signal in the absence of a telephone 
5 subscriber. 

Description of the Related Art 

With respect to typical personal handy phone systems (PHS), there are 
mainly five types of them. 

The first type would be a PHS which only notifies a presence of an 
10 incoming call when there is one. 

The second type would be a PHS which displays a telephone number of a 
caller, when the caller sends a telephone number display enabling signal. 

According to the third type, a PHS stores incoming call information in a 
memory on receiving a call while the subscriber is absent, and displays a telephone 
15 number of the caller when the subscriber operates to read out the stored information 
firom the memory. 

According to the fourth type, a PHS searches through a registered 
telephone directory inside the tenninal when there is an incoming call received 
together with a telephone number display enabling signal. As the phone number of 
20 the incoming call is found registered in the directory, the terminal displays the name 
as registered. 

According to the fifth type, when there are several incoming calls from 
the same person (telephone number), the PHS bundles up die records of incoming 
calls to a single record. 

However, with respect to those conventional types of PHSs, since they 
do not have a clock function, they are not capable of indicating when in the past or 
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how much time before they received an incoming call 

With respect to those conventional types of PHSs, when there are more 
than two incoming calls from the same caller (telephone number) while the 
subscriber is absent, it is impossible to know at what intervals the calls were 
5 received. 

SUMMARY OF THE INVENTION 
It is therefore a first object of the present invention to provide a 
terminal incoming indicator of a personal handy phone system (PHS) and an 

10 indication method thereof, capable of indicating when in the past or how much time 
before an incoming call was received, 

A second object of the present invention is to provide a tenninal 
incoming indicator of a personal handy phone system (PHS) and an indication 
method thereof, in which when there are more than two incoming calls from the 

15 same person (telephone number) while the subscriber is absent, it is possible to 
confirm at what intervals those calls were received. 

According to a first aspect of the present invention, there is provided a 
terminal incoming indicator of a personal handy phone system comprising: an 
absence incoming signal determination means for detennining a presence of any 

20 incoming signal in the absence of a subscriber; a display possibility determination 
means for determining whether a display of a telephone number of the incoming 
signal is possible, when the presence of the incoming signal is confirmed by the 
absence incoming signal determination means; a telephone number storing means 
for storing the telephone number of the incoming signal, when the display of the 

25 telephone number of the incoming signal is determined as possible by the display 
possibility determination means; a timer starter means for starting a timer, when the 
display of the telephone number of the incoming signal is determined as possible by 
the display possibility determination means; an incoming confirmation signal input 
means for inputting an incoming confirmation signal; and a telephone number/time 

30 display means for displaying the telephone number stored in the telephone number 
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storing means and time coimted by the timer, on receiving the incoming 
confirmation signal from the incoming confirmation signal input means. 

With respect to a second aspect of the present invention, there is 
provided a terminal incoming indicator of a personal handy phone system according 

5 to the first aspect, wherein the telephone number/time display means erases the 
already displayed phone mmiber and the counted time, on receiving a succeeding 
incoming confirmation signal from the incoming confirmation signal input means, so 
as to display a telephone number corresponding to the succeeding incoming 
confirmation signal and counted time. 

10 In accordance with a third aspect of the present invention, there is 

provided a terminal incoming indicator of a personal handy phone system according 
to the second aspect, further comprising a telephone number information erasing 
means for erasing the telephone number of the preceding incoming confirmation 
signal from the telephone number storing means^ when the succeeding incoming 

15 confirmation signal is inputted by die incoming confirmation signal input means and 
the telephone nimiber/time display means erases the already displayed telephone 
number and the counted time. 

Regarding a fourth aspect of the present invention, there is provided a 
terminal incoming indicator of a personal handy phone system comprising: an 

20 absence incoming signal determinatioii means for determining a presence of any 
incoming signal in the absence of a subscriber; a display possibility determination 
means for determining whether a display of a telephone number of the incoming 
signal is possible, when the presence of the incoming signal is confirmed by the 
absence incoming signal determination means; a telephone number storing means 

25 for storing the telephone number of the incoming signal, when the display of the 
telephone number of the incoming signal is determined as possible by the display 
possibility determination means; a timer starter means for starting a timer, when the 
display of the telephone number of the incoming signal is determined as possible by 
the display possibility determination means; an incoming confirmation signal input 

30 means for inputting an incoming confimiation signal; a telephone number/time 
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display means for displaying the telephone number stored in the telephone number 
storing means and time counted by the timer, on receiving the incoming 
confirmation signal from the incoming confirmation signal input means; a display 
erasing signal input means for inputting a display erasing signal which is appUed in 

5 erasing the display at the telephone number/time display means; a display erasing 
means for erasing the display at the telephone number/time display means, on 
receiving a display erasing signal from the display erasing signal input means; and a 
telephone number information erasing means for erasing the telephone number 
displayed by the telephone number/time display means from the telephone number 

10 storing means, on receiving the display erasing signal from the display erasing signal 
input means. 

According to a fifth aspect of the present invention, there is provided a 
terminal incoming indication method of a personal handy phone system comprising 
the steps of: an absence incoming signal determination step for deteraiining a 

15 presence of any incoming signal in the absence of a subscriber; a display possibility 
determination step for determining whether a display of a telephone number of the 
incoming signal is possible, when the presence of the incoming signal is confumed 
at the absence incoming signal determination step; a telephone number storing step 
for storing the telephone mmiber of the incoming signal in a telephone number 

20 storage device, when the display of the telephone number of the incoming signal is 
determined as possible at the display possibility determination step; a timer starting 
step for starting a timer, when the display of the telephone number of the incoming 
signal is determined as possible at the display possibility determination step; an 
incoming confirmation signal input step for inputting an incoming confirmation 

25 signal; and a telephone number/time display step for displaying the telephone 
number stored in the telephone number storage device and time counted by the timer 
on a display device, on receiving the incoming confumation signal from the 
incoming confirmation signal input step. 

In accordance with a sixth aspect of the present invention, there is 

30 provided a terminal incoming indication method of a personal handy phone system 
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comprising the steps of: an absence incoming signal determination step for 
determining a presence of any incoming signal in the absence of a subscriber; a 
display possibility determination step for determining whether a display of a 
telephone mmiber of the incoming signal is possible, when the presence of the 
5 incoming signal is confirmed at the absence incoming signal determination step; a 
telephone number storing step for storing the telephone number of the incoming 
signal in a telephone number storage device, when the display of the telephone 
number of the incoming signal is determined as possible at the display possibility 
determination step; a timer starting step for starting a timer, when the display of the 

10 telephone number of the incoming signal is determined as possible at the display 
possibility determination step; an incoming confirmation signal input step for 
inputting an incoming confirmation signal; a telephone number/time display step for 
displaying the telephone number stored in the telephone number storage device and 
time counted by the timer on a display device, on receiving tfie incoming 

15 confirmation signal from the incoming confirmation signal input step; a display 
erasing signal input step for inputting a display erasing signal which is applied in 
erasing the display on the display device; a display erasing step for erasing the 
display on the display device, on receiving a display erasing signal from the display 
erasing signal input step; and a telephone number information erasing step for 

20 erasing the telephone number displayed on the display device from the telephone 
number storage device, on receiving the display erasing signal from the display 
erasing signal input step. 



BRIEF DESCRIPTION OF THE DRAWINGS 
25 The above and further objects and the novel feature of the invention 

will more fiilly appear from the following detailed description when the same is read 
in connection with the accompanjdng drawings, in which: 

Fig. 1 is a block diagram showing a PHS temiinal incoming indicator as 
one embodiment of the present invention; 
30 Fig. 2 is a flow chart explaining an operation of the PHS terminal 
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incoming indicator shown in Fig. 1 when there is an incoming call; 

Fig. 3 is a flow chart explaining a first incoming confirmation operation 
of the PHS terminal incoming indicator shown in Fig. 1; and 

Fig. 4 is a flow chart explaining a second incoming confirmation 
5 operation of the PHS terminal incoming indicator shown in Fig. 1. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring now to the drawings, a description of a preferred embodiment 
of a terminal incoming indicator of a PHS and an indication method thereof will be 
10 given in detail. 

Fig. 1 is a block diagram showing one embodiment of a PHS according 
to the present invention. The PHS comprises; an antenna 1, a radio transceiver 2, a 
controller 3, an operation input device 4, a display device 5, a memory 6, an LED 
(light-emitting diode) indicator 7, an audio processor 8, a speaker 9, a microphone 

15 10, and a timer 11. The radio transceiver 2 is connected to both the anteima 1 and 
the controller 3. The controller 3 is connected to the radio transceiver 2, the 
operation input device 4, the display device 5, the memory 6, the LED indicator 7, 
the audio processor 8, the speaker 9, the microphone 10, and the timer 1 1. 

The radio transceiver 2 serves to transmit^receive signal data to/from a 

20 base station and a control channel or a communication chaimel through the antenna 1. 
The operation input device 4 is where certain signals which are necessary for certain 
operations are inputted. The signals includes a telephone number, an incoming 
confirmation signal, a memory hold signal, a display erasing signal etc. The 
display device 5 is provided for displaying a phone number and time counted by the 

25 timer 1 1. The memory 6 is arranged for storing an incoming signal in the absence 
of the subscriber and storing a telephone number of the incoming signal at the same 
time. The LED indicator 7 turns lights on and off to inform that there is an 
incoming call or when the terminal enters the service area. The audio processor 8 
conducts coding and combining processes on an audio signal. The speaker 9 

30 generates a calling tone and an alarm sound suggesting that the terminal is outside 
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the service area. The microphone 10 collects sounds at a time of communication. 
The controller 3 is in charge of controlling the whole PHS. 

Next, an operation of the PHS terminal incoming indicator of the present 
invention on receiving an incoming call will be described with reference to Fig. 2. 
First, the controller 3 determines whether there was any incoming signal in the 
absence of the subscriber (step Al). When it is determined that there was an 
incoming signal in the absence of the subscriber, the controller 3 determines whether 
a display of a telephone number of the incoming signal is allowed or not (step A2). 
When it is determined that the display of the telephone number of the incoming 
signal is not allowed, then the operation goes back to step Al. On the other hand, 
when it is determined that the display of the telephone number of the incoming 
signal is allowed, the controller 3 stores the telephone number in the memory 6 (step 
A3). Then the controller 3 starts the timer 11 (step A4), before returning to step 



Al. 



Fig. 3 is a flow chart showing a first incoming confirmation operation of 
the PHS terminal incoming indicator of the present invention. 

First, the controller 3 determines whether there is an incoming 
confirmation signal which is given in order to confirm whether there was any 
incoming signal in the absence of die subscriber (step B 1). When the presence of 
20 an incoming confirmation signal is recognized, then the controller 3 determines 
whether there was any incoming signal in flie absence of the subscriber (step B2). 
When it is determined that there was no incoming signal in the absence of the 
subscriber, the operation returns to step 31. On the other hand, when it is 
determined that there was an incoming signal in the absence of the subscriber, the 
controller 3 is to read out the telephone number of the incoming signal from the 
memoiy 6 so as to have the information displayed on the display device 5 (step 83). 
Then the controller 3 directs the display device 5 to display the time counted by the 
timer 1 1 (step B4). 

Next, die controller 3 detennines whether there is a memory hold signal 
or not (step B5). When it is determined that there is a memory hold signal, the 
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controller 3 directs the display device 5 to erase the displayed telephone number of 
the incoming signal and the counted time (step B6), before returning to step Bl. 
On the other hand, when there is no memory hold signal, the controller 3 is to 
determine whether there is a display erasing signal or not (step 37). When there is 
5 no display erasing signal, the operation goes back to step B5. Meanwhile, when 
there is a display erasing signal, the controller 3 directs the display device 5 to erase 
the displayed telephone number and the counted time (step B8). Then the 
controller 3 directs the memory 6 to erase the telephone number of the incoming 
signal stored therein (step B9), before returning to step Bl. 

10 Fig. 4 is a flow chart showing a second incoming confirmation operation 

of the PHS terminal incoming indicator of the present invention. 

The controller 3 determines whether there is an incoming confirmation 
signal which is given in order to confirm whether there was any incoming signal in 
the absence of the subscriber (step Cl). When the presence of an incoming 

15 confirmation signal is recognized, then the controller 3 determines whether there was 
any incoming signal in the absence of the subscriber (step C2). When it is 
determined that there was no incoming signal in the absence of the subscriber, the 
operation returns to step Cl. On the other hand, when it is determined that there 
was an incoming signal in the absence of the subscriber, the controller 3 is to read 

20 out the telephone number of the incoming signal from the memory 6 so as to have 
the information displayed on the display device 5 (step C3). Then the controller 3 
directs the display device 5 to display the time counted by the timer 1 1 (step C4). 

Next the controller 3 determines whether there is a next incoming 
confirmation signal (step C5). When it is determined that there is a next incoming 

25 confirmation signal, the controller 3 directs the display device 5 to erase the 
telephone number of the preceding incoming confirmation signal and the counted 
time (step C6). Then the controller 3 directs the memory 6 to erase the telephone 
number of the preceding incoming confirmation signal stored therein (step C7), 
before returning to step C2. 

30 According to the present invention, when there was an incoming call in 
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the absence of the subscriber, it is possible to know when or how much time before 
the incoming call was being received. 

Further, according to the present invention, when there were more than 
two incoming calls from the same person (telephone number) in the absence of the 
5 subscriber, it is possible to know at what intervals tfie incoming calls were received. 

While a preferred embodiment of the invention has been described 
using specific terms, such description is for illustrative purposes only, and it is to be 
understood that changes and variations may be made without departing from the 
spirit or the scope of the following claims. 
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CLAIMS 

1. A terminal incoming indicator of a personal handy phone system 

comprising: 

an absence incoming signal determination means for determining a 
presence of any incoming signal in the absence of a subscriber; 
5 a display possibility determination means for detemiining whether a 

display of a telephone number of the incoming signal is possible, when the presence 
of the incoming signal is confirmed by the absence incoming signal determination 
means; 

a telephone number storing means for storing the telephone number of 
10 the incoming signal, when the display of the telephone number of the incoming 
signal is determined as possible by the display possibility determination means; 

a timer starter means for starting a timer, when the display of the 
telephone number of the incoming signal is deteraiined as possible by the display 
possibility deteraiination means; 
15 an incoming confirmation signal input means for inputting an incoming 

confirmation signal; and 

a telephone number/time display means for displaying the telephone 
number stored in the telephone number storing means and time counted by the timer, 
on receiving the incoming confirmation signal from the incoming confirmation 
20 signal input means. 

2. A terminal incoming indicator of a personal handy phone system as 
claimed in claim 1, wherein the telephone number/time display means erases the 
already displayed phone number and the counted time, on receiving a succeeding 
incoming confirmation signal firom the incoming confirmation signal input means, so 

5 as to display a telephone number corresponding to the succeeding incoming 
confirmation signal and counted time. 

3. A terminal incoming indicator of a personal handy phone system as 
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claimed in claim 2, further comprising a telephone nimiber information erasing 
means for erasing the telephone number of the preceding incoming confmnation 
signal from the telephone number storing means, when the succeeding incoming 
confirmation signal is inputted by the incoming confirmation signal input means and 
the telephone number/time display means erases the akeady displayed telephone 
number and the counted time. 

4. A terminal incoming indicator of a personal handy phone system 

comprising: 

an absence incoming signal determination means for determining a 
presence of any incoming signal in the absence of a subscriber; 

a display possibility determination means for determining whether a 
display of a telephone number of the incoming signal is possible, when the presence 
of the incoming signal is confirmed by the absence incoming signal determination 
means; 

a telephone number storing means for storing the telephone number of 
the incoming signal, when the display of the telephone number of the incoming 
signal is determined as possible by the display possibility determination means; 

a timer starter means for starting a timer, when the display of the 
telephone number of the incoming signal is determined as possible by the display 
possibility determination means; 

an incoming confirmation signal input means for inputting an incoming 
confirmation signal; 

a telephone number/time display means for displaying the telephone 
number stored in the telephone number storing means and time counted by the timer, 
on receiving the incoming confirmation signal from the incoming confirmation 
signal input means; 

a display erasing signal input means for inputting a display erasing 
signal which is applied in erasing the display at the telephone number/time display 
means; 



a display erasing means for erasing the display at the telephone 
25 number/time display means, on receiving a display erasing signal from the display 
erasing signal input means; and 

a telephone nimiber information erasing means for erasing the telephone 
number displayed by the telephone number/time display means from the telephone 
number storing means, on receiving the display erasing signal from the display 
30 erasing signal input means. 



5. A terminal incoming indication method of a personal handy phone 
system comprising the steps of: 

an absence incoming signal determination step for determining a 
presence of any incoming signal in the absence of a subscriber; 
5 a display possibility determination step for determining whether a display 

of a telephone number of the incoming signal is possible, when the presence of the 
incoming signal is confiimed at the absence incoming signal determination step; 

a telephone number storing step for storing the telephone number of the 
incoming signal in a telephone number storage device, when the display of the 
10 telephone number of the incoming signal is determined as possible at the display 
possibility determination step; 

a timer starting step for starting a timer, when the display of the 
telephone number of the incoming signal is determined as possible at the display 
possibility determination step; 
15 an incoming confirmation signal input step for inputting an incoming 

confrrmation signal; and 

a telephone number/time display step for displaying the telephone 
number stored in the telephone number storage device and time counted by the timer 
on a display device, on receiving the incoming confirmation signal from the 
20 incoming confirmation signal input step. 



6. A temiinal incoming indication method of a personal handy phone 
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system comprising the steps of: 

an absence incoming signal detemiination step for detemiining a 
presence of any incoming signal in the absence of a subscriber; 
5 a display possibility determination step for determining whether a display 

of a telephone number of the incoming signal is possible, when the presence of the 
incoming signal is confirmed at the absence incoming signal determination step; 

a telephone number storing step for storing the telephone number of the 
incoming signal in a telephone number storage device, when the display of the 
10 telephone number of the incoming signal is determined as possible at the display 
possibility determination step; 

a timer starting step for starting a timer, when the display of the 
telephone number of the incoming signal is determined as possible at the display 
possibility determination step; 
15 an incoming confirmation signal input step for inputting an incoming 

confirmation signal; 

a telephone number/time display step for displaying the telephone 
number stored in the telephone niunber storage device and time counted by the timer 
on a display device, on receiving the incoming confirmation signal from the 
20 incoming confirmation signal input step; 

a display erasing signal input step for inputting a display erasing signal 
which is applied in erasing the display on the display device; 

a display erasing step for erasing the display on the display device, on 
receiving a display erasing signal from the display erasing signal input step; and 
25 a telephone number infomiation erasing step for erasing the telephone 

number displayed on the display device from the telephone number storage device, 
on receiving the display erasing signal from the display erasing signal input step. 
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7. A mobile telephone handset comprising: 
means for determining the presence of any incoming signal 
in the absence of a subscriber, and for determining whether 
display of a telephone number of the incoming signal is possible; 

a telephone number storing means for storing the telephone 
number of the incoming signal, when the display of the telephone 
number of the incoming signal is determined as possible; 

an incoming confirmation signal input means for inputting 
an incoming confirmation signal; and 

a telephone number/time display means for displaying, on 
receiving the incoming confirmation signal from the incoming 
confirmation signal input means, the telephone number stored in 
the telephone number storing means and the time since the 
determination that display of the telephone number of the incoming 
IS signal was possible. 



8 . A terminal incoming indicator substantially as herein 
described with reference to the drawings. 

9- A terminal incoming indication method substantially 
as herein described with reference to the drawings. 
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